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suitable for resisting the same kinds of exposure to the same storminess of weather<J
From the considerations already adduced, it is easy to pass on to the consideration of strains beyond elastic limits, and to show that in structures of similar forms, and composed of materials exactly alike in qualities, at all homologous parts, we have a right to expect the introduction of similar sets, or permanent changes of form by similar systems of externally applied forces; and to expect that similar deformations past elastic limits should bring the smaller and the larger structure to the point of rupture together.
As an instance of what is comprised in this latter statement, it may be noticed that, contrary to ideas very frequently entertained, and which have sometimes affected decisions in important practical cases, we ought to expect a thick boiler plate or plate for shipbuilding, or a round or square iron bar, large in cross section, to admit of being bent double cold without cracking, just as readily as a thin plate or small similar bar of exactly the same quality of material. People often take the view that in the thicker plate or bar there must be more stretching of the outer part at the bend than in the thinner plate or bar. 1 It ought to be recollected, however, that although in the larger one there be a greater total stretching, yet there is in like proportion a greater length of material to receive this greater stretching, and the deformation of any homologous small elementary blocks in the two will be exactly similar; or equal very small blocks similarly situated in both will be alike deformed, and therefore equally severely dealt with. Now, no doubt we are accustomed to find as a matter of fact that thick bars or thick plates, which men can make with their available means and appliances, do not admit of bending in a ductile or malleable manner without breaking, as well as thin bars or plates of good quality do; but this is to be attributed to the difficulty or impracticability of making large forgings of qualities of material as good as are easily attainable in thin plates or in bars of small cross section.
Passing now to the second class of cases of similar structures referred to at the opening of the present paper—the class, namely, which relates to comparisons of similar structures as to their stability, when that is mainly or essentially due to their gravity (commonly named as their weight)—we may see that, if we regard the cases to be dealt with as being such that in them the strength